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In their recent paper [1], Kholmetskii, Missevitch, and Yarman “reanalyze the usual clas-
sical derivation of spin-orbit coupling in hydrogenlike atoms” and find a result “in qualitative
agreement with the solution of the Dirac-Coulomb equation for hydrogenlike atoms.” How-
ever, the authors’ result is based on an equation of translational motion of the electron [2]
that omits any contribution due to the existence of “hidden” momentum of the electron
intrinsic magnetic dipole moment in the electric field of the nucleus. As has been demon-
strated [3–5], accounting for hidden momentum is necessary to obtaining conservation of
linear momentum in the interaction of a classical current-loop magnetic dipole with a point
charge. Current classical electrodynamics textbooks [6, 7] also recognize this need. Addi-
tionally, it has been argued [8] that hidden momentum of the electron intrinsic magnetic
moment must be incorporated in the laboratory-frame analysis of atomic spin-orbit cou-
pling, in order to obtain an equation of motion of the electron polarization that is consistent
between the laboratory frame and the electron rest frame.
Not taking issue with the authors’ observation that the spin-orbit coupling magnitude
must involve the magnitude of the binding force, including hidden momentum in the electron
equation of translational motion has the effect of approximately halving the non-Coulomb
force on the electron compared to its value obtained omitting hidden momentum. On the
other hand, and apart from the issue of whether hidden momentum is associated with
intrinsic as well as classical current-loop magnetic moments, if hidden momentum is omitted
from the analysis, the force on the nucleus due to the electron will differ from the force on the
electron due to the nucleus. Thus, omitting the hidden momentum contribution, the binding
energy including the spin-orbit coupling cannot be consistently calculated. Furthermore,
since the spin-orbit coupling magnitude calculated in Section III of the subject paper is
based on the non-Coulomb force acting on the electron, it will be halved when hidden
momentum is incorporated into the analysis. The resulting spin-orbit coupling value will at
that point be in disagreement with experiment.
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